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Abstract 



PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor device having a 
structure which is effective for suppressing a short channel effect. 

SOLUTION: With an Si substrate 1 1 prepared, there are formed an element separating insulating film 12 
enclosing an N-type active region, a dummy gate insulating film 15, a first dummy gate electrode 16 and 
the like. An extension region 17 is formed, where P-type impurity ions is vertically implanted into the Si 
substrate 12, and a first pocket region 18 is formed, where N-type impurity ions is implanted. A 
source/drain region 21 is formed by implanting P-type impurity ions into the Si substrate 1 1 . With an inter- 
layer insulating film 22 formed on the substrate, the first dummy gate electrode 16 is selectively removed, 
to form a recessed part at the inter-layer insulating film 22. In the recessed part, a dummy side spacer 24 
and a second dummy gate electrode 26 are formed. A gap is formed between the inter-layer insulating film 
22 and the second dummy gate electrode 26, by selectively removing the dummy side spacer 24, and then 
by implanting N-type impurity ions into the Si substrate 12 through the gap almost vertically, a second 
pocket region 27 is formed. 
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*f ( B F 2 * ) £&Ax*rt-=*f-4 OkeV, F-X* 
1 X 1 0 12 atonB cm-2-Ci±A-f 4. fcii. 4"*V&A<0 

0 • i 0 A# < 1 0 • Jjn^ttflW-Cfciitf J: < . 3 4 

0 0'Ct'» 1 O^flBWHW* . 
[0044] &Wt\ 07(b) Cw^-lSrc, F 7 A 

xy^yyizx*)m2^i-y-hmm26m^Ltz 

&. fi? hx-y^y^fcrj; D?'$-y-h*£&Jgjl 5 

«HBfcWS»3 nm<oy-MMBR2 8%»jftt«. 
*^fc«*tf3 0 0-nm<*)£iMl,S i!H2 9 



£it»t4. 

[0045] ggwt, H8t:5ffis-c. nanism 

2 tfSifrf 4 4 T£*tfl SiR29<0CMPBM£fT? 
I S F 5 y : Jx? 2 0 £*§4 Z b tfX'% 4 . 

[ o o 4 6 ] m2 l » vHBtm 

MT-mrnxmrn 3 2 ojasji . % 2 xt- «, f mm 2 1 

ZB&LLtd&Z'fr-otziiK %2X*rv hfW2 7fr«tt 
•t4fftff-5TiJ;v\ 

[0047] ±^c7)NS^$iEti(i. yy, tx&tVT 
yi-*ymwvWmmfr$>8:BlzMW.Zti&. &Ax* 
/MF-fc J: y F -XM«± . Brffio^ftttaiK^ jESW) 

m.<nm\,zfc txmfettiif x v\ 
[0048] *mmmxii *mbx i s f ? y 
^x9cnmmm.wnLtztiK Nf-^^/waivi i s h 
7^1, ^tt^^^Ai-4 mzismmmvK 

yaAB#0 K-X*SJ:aSS3M-S i t K J: 0 . ±» 
W*H!fi»ffi t £< RWOBAt 4 i fc #T* * 4 . 

[0049] xmrnmizxtai , iwfyx 3 y« 

ilfi 1 7 J: 0 i>^Mft?gje^(£v^ 2 L S ^flMflffiRM 
ftaA««3 2^^t4^t(cJ: , 3. V-Xi$J:tfF 

u-f yfrhnmzmnfcwz § ^>{cjfPx4 c t 
4. ffiot, M^frwmtfz uzmiztiti¥mft 
mmmzttfTzi. 

[0050] (mmm.3 > jtf\ mmmiwi-* 

*MtM I S h 5 >- i/*X ^ 3 0 c7)Sit^a 5- fffl-t S . 
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3 O^jtIS^fc{t48ff®«jS^^Wtc*-fW0 

TS>4, 
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v f-vm i . 0 s 2 / 5 - y- h «s 2 6 £ ^4 Lfc 

£l^*LTS«fcQflg|5£^L^ J¥£3nm?)Ta 
2 O s (^y^;UWtH) £«±tife«T4^ t(c± 

^2 8<7)±(CiI$ 1 OnmOTi/T i NSrttta-r4vI 

fc t <fc o . y- mukw 2 simzfm-th * ?ivy- 

3kBlSLt&. H(:>ilSiCI$3 0 0nm<OWl 
(^y^xf-yfl) 34£tt«-f4. 
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[0056] ttz. ^mmmx'\i.p^-^^)vmM i s 

[ o o 5 7 ] y- hmmcom^mmi. mmmztt 
wu so. mzizmtmtz. T ai o 5 it s i o 2 

W»5~6«^)ikBW* (»2 2) *?Tf4. 

t a 2 o 6 x-y- v tmmB$L-t& zt^zx'o, y-v 

htftKKOVSfrS i O t IKriffc:Jfc^T** <-f4<r 
k#T*£4. ^ttioT, y-F«B*>&?-*>* 
iv^cn v—?m%l&4^<tl zttfX'Z 4 . 
[0 0 58] it:. fyfXTyazm&s i iotfi 

RTtf/JvS < &4 . 9 , * FSffitc+#& 

iBnwEBWfflinsfi*. *ot. ratoftCtt&M isk 

[0059] (Hlfc»®4 ) HJSffi3R4 COP f-v 
01 0(±. #HMJ$S<7)P?-^*/l-SM I Sh7yy'x 

^4 ommiMizmmmmMi^m^-tmrn 
mx-bh. 

[0060] *»K» P f-v */l>fflM I S hyyit 

ocommmt. ±tmmwm2comi ( a > ~ 

15 (b) ijj:tf@7 (a) £Tfc*S*U>Igkga 
tf>Ig£*tf. ::tli.I7(a) WROXS* SKA 

[006 1] ±teHM^fiS2.tf)07 ( a ) Kip-flS 
T. S32*'S-y-FSH2 6£v;*,?kUC, SK± 
W)ffii*£lII^fcLT*K£9 0* ■fo4XT"y7T 
®!f£ i££l#faJ:9 7* flfcifc*flj&»&S i 

SMi lrtcpa^eft^^ysaA-fiifcjcto. 

wtli, 77«DW^y ( B F 2 * ) fc&Ax*^*' 
-40 ke V. F-Xfil X 1 0 12 atoms-cnr 2 Ti£A-t 
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4. 
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x-yf-y^tJ: »)»2^S— httff2 6 £Rfc*L£ 

£H*LT^fclH»£JBlSLfc«, J¥$3nmc9Ta 
2 O 5 ^S^±tJt«-t4ittcfc0. y-FtfeSB!2 8 

mmh. ms*x. y-ymmsnuzmzio 

nmOT i /T i N*«IW*£ fcfcJ: 0 . y-Mfift 
J$28 kf&fc»)£-r4 ^ h«H3 5 k tfORJSSr 

®itfhtz#><r>>v)*?-*?)i3 3zmm-h. 

»K±tJI$3 0 0nmc7)^y7'Xxy« (WJf ) 

[0063] «wr. hi o ( b ) iZ7rs-rxmx\ mm 
3&&v7-vwm28<r>cMY>mmzftoz-uziL 

SF7y^'X^4 0^{#4ikA < T'^4„ 4fc, 
XT-yX* ?)V*f- Mlffi 3 5 £B& I X v^4 ftficO 

3f£JB^4.rk#T#4 < 

[ 0 0 6 4 ] =5rfc. ^2 L # v^ffiSjgp 

ffl^tt*aEA«« 3 2 ^ffMJi , %2i£ / T-v YW§.2 7 

•t4fit : ?T-?'rt<tv->„ 

[0065] *njt^ffiicfcuT . ±mcoNmrM^ 
yi/*?&ns.w)*7 m<n\ 1 1 ft7an*» h &nizmm 

Zixl. aAx^;^-tjJ:^F-X*J±, 0rS<?^F^ 

[ 0 0 6 6 ] 4fc, ^HtfimftiPf-^r^MM I S 

i s hyyi/zfii. ^mmzmxthmiztimmm 

o, 4*y&AB^F-XfitiSS£jga^-f4£kK<J: 
4. 

[0067] *|6M0gJBCJ:nwr. ±^HIfi^©3 k 
TajOB-cy-MftWRSr^-fiiktJ: 

-5-), y-M6il)iOJi$^S i 0 2 14kl;J:b^-CA 

frh^**>v'\m-9mkz>h%<-$%zkti i x* 
4. ^y^f^ilW^'- MfiJ 
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[0068] s&t:, ^mmmmizxrai^ x?xf> 

Wffl*ttSBL*S« 3 2 ^fcCiO, V-* 

[0069] 

[HfflOftMl] *f6BHfc«tft.tf. M I S hyy'JXflZ 

awe, m-**)vm&wm-&fr#><T)x*v hmm 

m&<?)t:iif><r)4*y&X<Dfmk%&Zt%<. <\4 

[02] Hffe^lc7)Pf-r^SMI Shy y=JX? 
[03 ] H»«10Pf-v^SM I Sh?^^ 

i onw&xmz&ttmmmmzmxmz^tmxib 
[04 ] ms^jsi^Pf-v^aM i sbyyjxi? 

[05 ] mtmm l^pfv^HM i s i>7yyx? 

[06 ] mtmm i«pf^4;HM i s h?^.*? 

1 o<oi^SKJ3JtsBfiif«j6**5«:wK3^iaT& 
s. 

[07 ] mW&M2cr>Pj-v*)l-mM I Sh5/^^ 

2 OOi^lS{Cfc«tl»IBrffl«jSS-^e^{C*t0-C'$> 
4. 

[08 ] mmrn2<r)P+**)vmM i sh7>y^ 



2 o m&xmtzmmmimzm£mz*t®x'b 
t. 

[09] SMS3«Pft^;HMi sh^yy^ 

3 O^itiSicfe(t&BT®«it^^Wtc^Brffi0 

[01 0] HWB!»4*>Pf-+*/l^MI s h^y^'x 
* 3 ooSJtigtt>ttl»Bfffi«ii^«^W(c^t-®rffi 
0T&I.. 

[01 1 1 fs£*7)Pf-v*/H!M I Sh^yyX^ 1 0 
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15 ^5-y-M6B« 
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18 ffl^yMnH 
19,119 -IM F^*— ;P 

2 1, 12 1 y-XfWfifcJtif KM 
2 2 ffBMfitMl 

2 3 ^Sb b bS i 

2 4 /S-IMK;*^— t- 

2 5 U'JXhm 

2 6 *2^s-y-m 

2 7 m2X*yh®.® 

2 8, 128 y-Mea» 

2 9 £t£ASiR 

3 1, 13 1 y-ME@ 

32 m2L^^mmmmT-mnmxmm 

3 3 W?-*9)\> 
3 4 ^/py-bSffi 
118 TK^'yhfWS 
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